A contemporary consumer is a challenge for marketing specialists. The analysis of the conducted research shows that only a well-constructed marketing message, using new technologies will be a key element of effective marketing communication. There is a growing interest in the use of virtual and augmented reality on the market.
Introduction
A literature review showed that VR and AR technologies are relatively rarely used by marketers.
The results of the research presented in the article also prove it. The results of another study indicate that using visual methods it is possible to increase online or mail order sales. As Gartner noted in 2016, virtual reality is one of the most promising technological innovations in business.
The aim of this paper is to analyze the possibility of using innovative tools, based on virtual reality and augmented reality in marketing communication.
The source base of the study is the available literature on the subject, secondary sources, own analyses and research, as well as studies carried out by foreign research institutes. The paper presents the results of own research conducted in 2018 with the CAPI method on a group of 114 respondents. It should be stressed that although the results of the research indicating limited use of VR and AR are not representative, they indicate a dependence which is worth exploring in a larger research group.
A self-assessment of marketing activities using VR and AR technologies based on the SERVQUAL model was also conducted.
Evolution of research on virtual and augmented reality and definitions
Research on virtual reality began in the 1960s (Gobbetti and Scateni, 1998) . Morton Helig worked on a project called Sensorama in 1957 (Korniejenko, 2018) . This construction was supposed to involve all the senses of the viewer during the projection of the image. However, the project has never been widely used due to its high price (Carmigniani & Furht, 2011) .
In the mid-1980s, the creation of different technologies for the development of virtual reality coincided in time to create the first real VR systems. The concepts of some of them resemble current VR technology, such as the use of special devices in the form of goggles. It is worth noting, however, that they were larger and heavier than those currently in use.
In the early 1980s, the Massachusetts Institute of Technology developed a limited three-dimensional virtual workspace in which the user could interactively modify 3D objects spatially corresponding to the position of the hand (Schmandt, 1983) .
In 1984 NASA launched the VIVED (Virtual Visual Environment Display) project, followed by the VIEW (Virtual Interactive Environment Workstation) project. As described by Fisher et al. (1986) , NASA Ames research aimed to develop a multifunctional, multimodal user interface to facilitate natural interaction with complex operational tasks and to raise awareness of the existence of complex, autonomous integrated systems. The areas of application that NASA Ames focuses on are tele-presence control, surveillance and management of large-scale IT systems and human factors research. Despite the success of the research, virtual reality was not made public until June 6, 1989 , when Jaron Lanier, President of VPL, defined the concept of virtual reality (VR), wanting all existing virtual projects to fall into one category. At the beginning of the 1990s, however, the literature on the subject began to describe this concept in more detail (Reja i Calvo, 2017). Sheerman defined virtual reality as a medium consisting of interactive computer simulations sensing the position of the participant and his actions, replacing or increasing the feedback of one or more senses, offering the participant a sense of being mentally submerged or present in the simulation (in the virtual world). Coates (1992) explains that virtual reality includes electronic simulations of environments experienced by head-mounted glasses and wired clothing that enable the end-user to interact in realistic 3D situations.
Simultaneously with the term virtual reality, the term augmented reality (AG) was introduced by Tom Caudell and David Mizell at Boeing. They developed the first systems for pilot training (Akçayir et al., 2016) . This was followed by the use of AR for the training of doctors. At the same time, the entertainment industry was preparing more and more computer games using augmented reality. Today, virtual and augmented reality is used not only in the entertainment industry, but also in medicine, engineering and education. In Asian countries, virtual reality is used in education from primary school to university (Huang and Liaw and Lai, 2016) .
A characteristic feature of augmented reality is the overlapping of synthetic inscriptions and images on the real image. An example of such action is the HUD system (Head-Up Display) used in airplanes, which on the image seen by the pilot imposes the most important information about flight parameters. Similar solutions are also starting to be applied in cars by displaying information from satellite navigation system on the windscreen.
In 2015, it was estimated that the number of users of virtual reality could quickly increase, even to 171 million active users in 2018, including 28 million users willing to pay for the offered content (The Farm 51, 2015). At the publication date, no reports summarising the number of participants in 2018 had appeared.
The trend of VR and AR is expected to spread faster than the Internet and smartphones, especially as consumers do not need to invest in very expensive hardware to consume the basic VR content, just add accessories that will turn smartphones into VR devices (Barnes, 2016) .
Consumers' quest for new technologies "(...) allows them to see the world around them in a different dimension and to experience things that are not available in real life and have not even been created yet". (Mazurka and Gervautz, 1996) . The technology has become a package for providing information to the end user (Kaplan and Mazurek, 2018) . The number of existing software is growing rapidly, as is the market entry of companies using new solutions as excellent marketing tools to communicate their advertising content to users (Scatena, Russo and Riva, 2016).
Marketing communication
Digitalization of communication is a growing phenomenon, reflected in the way marketing communication is planned and executed (Mazurka, 2011). Effective use of marketing communication requires not only a very good knowledge of social phenomena and market processes, but also the knowledge of instruments and technologies of information communication. By creating an offer that meets the needs and preferences of buyers and other business partners, the company acquires from the environment, influencing the knowledge, attitudes and behaviors of the addressees, which in turn may shape the demand for its products. Therefore, it can be stated that marketing communication is one of the most important elements determining the establishment and subsequent maintenance of relations between the company and its customers and other market environment entities.
Both marketing theoreticians and practitioners agree that the key condition for the effectiveness of marketing communication is the integration of all its means. All communication activities must be coherent in terms of content, as well as coordinated in time and space. Companies using methods and tools of modern marketing communication are able to quickly interact with consumers (Hajduk, 2016) . Two-way, integrated marketing communication is of key importance in creating long-term relationships with customers and other entities in the company's market environment, and thus in the success of the company's relationship marketing concept. Duncan and Moriarty (1998) also stated that business relations cannot be established without communication.
Practitioners emphasize that the period of marketing has come in the perspective of communication, i.e. skillfully predicting the preferences of narrow groups of customers, as well as reaching out to individual customers, while at the same time increasing the care for the effectiveness of marketing undertakings. Kowalska (2007) states that the criterion of success of marketing communication strategy and all marketing activities are no longer assumptions typical for mass marketing, but rather various assumptions of a qualitative nature, constituting a measure of the economic effectiveness of these activities (e.g. return on investment in marketing).
Use of VR and AR in marketing
Virtual reality is a relatively new medium offering new possibilities of content communication. The features of virtual reality make it capable of manipulating the sense of time and space being interactive and making the user "control" their experiences. Virtual Reality (VR) is considered one of the most promising technological innovations in business (Gartner, 2016) . Due to its affordability, this method has become more accessible to consumers, also drawing marketing attention to a new way of advertising products and brands (Adams, 2016) . Virtual reality is used mainly in advertising and also by the owners of promotional stands at various trade fairs. VR's scope of application is increasing regularly, and other examples of its use are given below. Emirates allows its customers to virtually visit the aircraft before buying a ticket (replacing the existing form: photos and videos). The Swedish car manufacturer Volvo offers its customers a virtual test drive with the latest car model. Another Swedish company, Ikea, offers to design its own flat. The customer feels like she/he is in a fully furnished apartment. Bank Millennium postulates to increase the interest rate on the deposit for the use of AR in a mobile phone. The Dior cosmetics company offers a test of the latest make-up trends in AR. The customer gets the impression that she is being painted with cosmetics of her choice and then can admire the effects of the make-up.
Virtual reality can be used in simulators or film materials, and a complementary element can be augmented reality, which combines elements of the real and fictional world. Consumers can use the augmented reality with a smartphone in their daily shopping, e.g. by checking the composition of products, the most popular applications. AR glasses can also be used in tourism, e.g. navigation.
Augmented reality and virtual reality are also used in aviation (for training of air traffic controllers, parachute jumpers and pilots -as an equivalent of expensive simulators, for sales of Airbus aircraft, on-board entertainment), medicine (for training medical students), architecture (for presenting proposed architectural solutions), automotive (displaying key information or images e.g. from on-board computer, radio or navigation system on the car windscreen).
The most important aspects that distinguish VR from other methods include: accessibility (every customer with a smartphone and goggles can move to the virtual world. The test drive can be used at an appropriate time, without agreeing to pollute the environment), low costs of designing and operating simulators, attractiveness (the applied solutions attract the attention of customers), lack of barriers (fully engaging the show that brings the viewer directly to the promoted or desired locations).
Various studies in marketing literature show that more vivid and realistic images cause more positive attitudes among consumers (Van Kerrebroeck et al., 2017) and thus increase sales. In recent years, advertising has evolved through technological developments, including innovations such as 3D product presentations and 360°t urnover. Compared to traditional media, they enable a higher level of interactivity and clarity, as well as visual richness (Choi and Taylor, 2014) .
According to a survey conducted by eMarketer in October 2015, 64 percent of respondents indicated that they prefer to see objects in their true size and shape when shopping online. Other surveys show that 36.54 percent of marketers surveyed found VR to be the most exciting digital marketing activity (Virtual Reality Is an Immersive Medium for Marketers, 2016).
VR enables experiences not only anywhere and anytime, but also those that would not be possible in the real world. This may give you a significant advantage over the competition on the market.
The Figure below shows the increase in popularity of search terms "Virtual reality" in Google search engines all over the world.
The presented Table shows that virtual reality was most frequently searched for in December 2016, which was caused by several promotional campaigns, including Coca-Cola, Uber, Ikea, Volvo. The own audit was performed in May 2019. It was carried out with the use of accessories changing the Samsung S5 neo smartphone into an environment of virtual and augmented reality. The goggles used for the audit were ISY Virtual Reality Glasses IVR 1000 (in the electronic store for about 60 PLN). Own audit was performed with the use of SERVQUAL method.
The first examined company was a Swedish car manufacturer -Volvo. After installing a dedicated application on a smartphone and configuring the goggles, it was possible to take a test drive in the latest car model. The application worked perfectly, was graphically refined, realistically transferred into the interior of the vehicle. Not all the buttons on the cockpit were interactive. Using the SERVQUAL method, the expected quality was in line with the received quality.
The Swedish company Ikea was also the next company to be surveyed. In this case, it was also necessary to install a dedicated application. The first attempt to run it turned out to be impossible, rebooting the smartphone solved the problem. When the application was launched, the user moved to a virtual kitchen and became a child of 100 centimetres tall. The application was fully interactive. Summing up, the quality received exceeded the expected quality. Tables 1 and 2 show the evaluation of the expected and obtained quality of VR and AR. Volvo is labelled "V" and Ikea is labelled "I". Then the VR Virtual House in Łódź was visited where other possibilities of virtual reality were tested. The visit to the professional studio was supposed to indicate whether there are any significant differences between the equipment commonly available to consumers and its professional counterpart. The observed changes were, however, insignificant. In the case of programs with extensive graphics, professional hardware (with higher computing capabilities) was the only alternative.
The second study -using VR and AR in marketing communication in the opinion of consumers
The study was conducted in order to verify the popularity of VR and AR. The survey was conducted in the period from September to December 2018 in the form of a CAPI survey on a mobile device. Randomly selected visitors to shopping centres in Łódź (Manufaktura, Galeria Łódzka, Port Łódź, Sukcesja) were invited to participate in the survey. The questionnaire was filled in by 114 people, and according to the survey questionnaire, 62 percent of them were women. Only 40 percent of respondents had contact with virtual reality, while 48 percent of respondents took advantage of augmented reality. Unfortunately, respondents did not use this technology regularly (18% of respondents in the case of VR and 26% in the case of AR did so regularly). It should also be noted that only 22 per cent of respondents had accessories used for AR and VR, e.g. special goggles. Respondents were asked to indicate the main advantages of using virtual and augmented reality. Respondents pointed out that being able to move into another dimension is the most important benefit.
The respondents most willingly pointed to the possibility of visualizing products that are difficult to access. The answer appeared in 44 out of 47 respondents. There is no doubt that the companies are only just implementing VR and AR to their marketing activities.
Summary
Virtual and augmented reality technology is a dynamically developing innovation that affects consumer behaviour and product perception. Research conducted by Kerrebroeck et al. has shown that VR has a positive impact on brand perception and purchase intentions. Virtual presentations can give consumers the opportunity to better explore products such as clothing using technology (Verhagen and Vonkeman and van Dolen, 2016). In the age of modern technology, research focused on the perception of marketing communication materials gives insights into how such activities are conducted. They also confirmed that VR technology can significantly facilitate the presentation of certain market offers in the real estate sector.
Technological innovations laid the foundations for creating a completely new field of communication and content delivery as well as an innovative approach significantly facilitating the flow of information between different market entities.
Other studies show that traditional paper advertising is the weakest means of marketing communication compared to other more advanced tools indicating the process of digitisation of marketing. The mission of marketing managers is to put more emphasis on the choice of technologies used in the transmission of marketing messages. As indicated in the research, the use of modern technologies has a positive impact on the impact of marketing messages, and thus translates into a much better perception of the message among potential customers. The applied technologies may constitute a significant support for marketing and sales strategies.
Further research should focus on the implementation of analogous experiments for different types of products, as well as on the analysis of the relationship between the reception of technology, message and offer, and purchase decisions, together with the management implications of using virtual reality in marketing communication strategies and tactics (Grudzewski et al, 2018) .
Our own audit showed that the quality of VR and AR offered by Volvo and Ikea covered or exceeded the expected quality. There was also no significant difference in the equipment used in VR and AR.
An authorial survey of 114 respondents showed little experience and knowledge of virtual and augmented reality. When asked about the most important benefit of using VR and AR, respondents were most eager to point to the possibility of visualizing hard-to-reach products. The least frequently chosen answer was the possibility to present the company's offer using VR and AR. This could have been due to the fact that VR and AR technology is not yet sufficiently widespread in Poland.
The analysis of secondary data shows that marketing communication tools, especially VR and AR, can be an effective element in building a competitive advantage. Due to the technological development, it is advisable to repeat the study and constantly monitor the usefulness of these marketing activities.
